
 

 

Right-of-Way Issues 
in support of the  

Supplemental Environmental Impact Statement 

Legacy Parkway 
Technical Memorandum 

December 2004 
 



 Contents 

 Right-of-Way Issues 
December 2004 Legacy Parkway Technical Memorandum i 

Contents 

1.0 INTRODUCTION........................................................................................ 1 
1.1 Organization of the Technical Memorandum..................................................1 
1.2 Summary of Circuit Court Findings.................................................................1 

1.2.1 Median Width ........................................................................................1 
1.2.2 Berm and Utility Corridor ......................................................................3 
1.2.3 Trail........................................................................................................4 

1.3 Background and Explanation of the Final EIS Preferred 
Alternative and Alternative E ROW Width, Footprint, and Related 
Wetland Impacts.................................................................................................4 

2.0 APPROACH ............................................................................................... 8 

3.0 RESULTS OF THE ANALYSIS .................................................................. 10 
3.1 Legacy Parkway Right-of-Way .......................................................................10 

3.1.1 Cross-Section Right-of-Way Components ...........................................11 
3.1.2 Summary ..............................................................................................20 

3.2 Relationship between ROW Characteristics, Facility Footprint, 
and Wetland Impacts .......................................................................................21 
3.2.1 Position of Roadway within the Right-of-Way ....................................21 
3.2.2 Design Flexibility.................................................................................22 
3.2.3 Alternative ROW Widths .....................................................................24 

3.3 Median Width Considerations ........................................................................40 
3.3.1 Future Travel Lanes .............................................................................41 
3.3.2 Development of the Legacy Parkway Median .....................................42 
3.3.3 Medians and Water Quality Treatment ................................................49 

3.4 Berm/Buffer Area, Trail, and Utility Corridor Considerations ...................59 
3.4.1 Safe Separation between Roadway and Trail .......................................60 
3.4.2 Visual and Acoustic Buffering.............................................................61 
3.4.3 Support from the Local Cities ..............................................................61 
3.4.4 Future Utility Corridor Considerations ................................................62 
3.4.5 Summary ..............................................................................................62 

3.5 Summary of Alternative ROW Widths ..........................................................63 

4.0 GLOSSARY.............................................................................................. 65 

5.0 REFERENCES.......................................................................................... 66 
 



 Contents 

 Right-of-Way Issues 
December 2004 Legacy Parkway Technical Memorandum ii 

Tables 

Table 3-1. Legacy Parkway Roadway Cross-Section (with Berm) Components 
and Dimensions ..................................................................................................17 

Table 3-2. Legacy Parkway Roadway Cross-Section (without Berm) 
Components and Dimensions .............................................................................18 

Table 3-3. Wetland Impacts for Alternative ROW Widths...............................................40 
Table 3-4. Utah Accident Data .........................................................................................46 
Table 3-5. New Jersey Accident Data...............................................................................47 
Table 3-6. Summary of Different Water Quality Treatment Methods and 

Associated Impacts.............................................................................................58 
Table 3-7. Summary of Alternative ROW Widths............................................................64 
 

Figures 

Figure 3-1. FEIS Preferred Alternative Cross-Section with Berm....................................11 
Figure 3-2. FEIS Preferred Alternative Cross-Section without Berm...............................12 
Figure 3-3. Updated Alternative E Cross-Section with Berm...........................................13 
Figure 3-4. Updated Alternative E Cross-Section without Berm......................................13 
Figure 3-5. Minimum and Maximum Cross-Section within 312 ft ROW ........................15 
Figure 3-6. Alternative Cross-Section That Maintains Minimum Design 

Standards ............................................................................................................23 
Figure 3-7. Cross-Section with AASHTO Minimum Median and Trail...........................24 
Figure 3-8. Cross-Section with AASHTO Minimum Median, Berm, and Trail ...............25 
Figure 3-9. Alternative Cross-Section with a Median Barrier ..........................................26 
Figure 3-10. Right-of-Way and Jurisdictional Wetlands between North Salt Lake 

and Woods Cross................................................................................................27 
Figure 3-11. Right-of-Way and Jurisdictional Wetlands between Woods Cross 

and West Bountiful.............................................................................................28 
Figure 3-12. Right-of-Way and Jurisdictional Wetlands between West Bountiful 

and Centerville ...................................................................................................29 
Figure 3-13. Right-of-Way and Jurisdictional Wetlands in Centerville ...........................30 
Figure 3-14. Right-of-Way and Jurisdictional Wetlands from Centerville to 

Farmington .........................................................................................................31 
Figure 3-15. Right-of-Way and Jurisdictional Wetlands in North Salt Lake....................32 
Figure 3-16. Detail of Wetland Impacts between 95 m and 87 m (312 ft and 

285 ft) .................................................................................................................33 
Figure 3-17. Alternative Cross-Section with a Median Barrier, Trail, and 

Reduced Buffer Area..........................................................................................34 
Figure 3-18. Cross-Section with a Median Barrier and No Trail......................................35 
Figure 3-19. Relationship between ROW Width and Wetland Impacts ...........................36 
Figure 3-20. Design Flexibility Option 1..........................................................................37 
Figure 3-21. Design Flexibility Option 2..........................................................................38 
Figure 3-22. Relative Effects of Median Width on Total Accident Rate..........................44 
Figure 3-23. TSS Removal versus Detention Time for Overland Flow............................51 
Figure 3-24. TSS Removal versus Channel Length for Grassed Channels.......................52 



 Contents 

 Right-of-Way Issues 
December 2004 Legacy Parkway Technical Memorandum iii 

Figure 3-25. TSS Removal versus VB/VR Ratio ...............................................................54 
Figure 3-26. Alternative Cross-Section with Open Median and Reduced Buffer.............60 
 

Appendices 

Appendix A. UDOT Standard Drawing DD 4 
Appendix B. Association of Median Width and Highway Accident Rates 
Appendix C. Improved Guidelines for Median Safety 



 Contents 

 Right-of-Way Issues 
December 2004 Legacy Parkway Technical Memorandum iv 

This page is intentionally blank. 

 



 1.0 Introduction 

 Right-of-Way Issues 
December 2004 Legacy Parkway Technical Memorandum 1 

1.0 Introduction 

The United States Court of Appeals, 10th Circuit remanded the Legacy Parkway 
Final Environmental Impact Statement (FEIS) for additional consideration of the 
following: 

1. The Denver & Rio Grande (D&RG) regional alignment as an alternative 
2. Alternative sequencing of the Shared Solution 
3. Integration of the Legacy Parkway and transit 
4. Impacts to wildlife 
5. Practicability of a narrower right-of-way (ROW) 

This Technical Memorandum has been prepared to present detailed information 
to be considered by the U.S. Army Corps of Engineers (USACE), the Federal 
Highway Administration (FHWA), and the Utah Department of Transportation 
(UDOT) related to the Court’s ROW findings. Specifically, this memorandum 
presents information regarding the components of the ROW brought into 
question in the Court’s decision—the proposed median and buffer area—with 
respect to planning, design, and environmental criteria. Separate technical 
memoranda have been developed for consideration of the other above issues 
raised by the Court. 

1.1 Organization of the Technical Memorandum 

Section 1.0, Introduction, summarizes the Court’s findings to provide the context 
for the information on the ROW presented in this Technical Memorandum; 
Section 2.0, Approach, presents the methodologies employed to gather data and 
evaluate the issues raised by the Court; and Section 3.0, Results of the Analysis, 
presents information on and assessment of ROW issues raised by the Court for 
consideration by the USACE, FHWA, and UDOT.  

1.2 Summary of Circuit Court Findings 

1.2.1 Median Width 

The Court’s remand identified several issues related to the USACE’s evaluation 
of the proposed median width of the Legacy Parkway project and the Clean 
Water Act (CWA) Section 404 permitting process, ultimately concluding that 
“...the USACE failed to assess rationally whether a narrower median is 
practicable, thereby rendering the issuance of the permit arbitrary and capricious 
on this basis” (UDOT 2000, Appendix I, “Section 404(b)(1) Evaluation,” p. 66). 
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The key concerns identified by the Court in supporting their finding regarding 
median width are discussed below. 

The FEIS did not provide a clear rationale for selecting the median width used 
for the ROW. 

The USACE’s 404(b)(1) Evaluation Report (the Report) notes the considerations 
for the proposed median width, concluding that a narrower median is not 
practicable. The reasons stated in the Report are: 

• The visual impact of unsightly concrete barriers. 

• The hazard created by a concrete barrier required in narrower medians. 

• The water quality mitigation functions of the vegetated median. 

• The public preference for a parkway-type facility. 

• Failure to include the median would be inconsistent with mitigation 
proposed in the Final Environmental Impact Statement (FEIS). 

• Failure to include the median would be inconsistent with local land use 
plans, which have included the project as a parkway-type facility. 

However, the Court notes that the Report also includes the note that the “median 
width is also necessary to accommodate the possible addition of two lanes in the 
median (as presented in Section 2.2.1 of the FEIS)...” and that this 
acknowledgment “...undercuts the conclusion that anything less than a 65.6-foot 
median is impracticable for this four-lane highway.” The Court concludes that 
the safety-based rationale for the median width, as presented in the Report, is 
“...amorphous and brought into question by [this] note.” 

The Court’s findings regarding the above issue lead to the statement: “It is not 
clear whether a median of less than 65.6 feet requires a concrete barrier or only 
medians narrower than the average require concrete barriers. The width under 
which concrete barriers are needed is not quantified.” 

The FEIS did not evaluate the practicability of alternative water quality control 
methods. 

The FEIS states that the vegetated median serves a water quality function in 
addition to safety and design considerations. If the additional travel lanes noted 
in item 1 above were eventually proposed, replacement of the water quality 
functions of the vegetated medians would be required. The Court concludes that 
this implies that there are other methods of water quality control other than a 
“large vegetated median,” and that there is “...no evidence that the USACE 
considered whether a substitute water quality control method was practicable in 
the context of a narrower median.” 
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The FEIS did not clearly support the finding that the Preferred Alternative is the 
least environmentally damaging practicable alternative. 

The Court notes that part of the justification for a wider median presented in the 
Report included “...explaining why a package including several amenities would 
be desirable to various interests.” For the purpose of this evaluation, these 
“amenities” that justify the wider median are assumed to be avoiding the visual 
impacts of a barrier and the stated objective of developing a parkway-type 
facility. The Court notes, “The CWA test is not, however, whether features of a 
proposal would make a more desirable project. Rather the Applicant and the 
USACE are obligated to determine the feasibility of the least environmentally 
damaging alternative that serves the basic project purpose. If such an alternative 
exists—like a highway configuration with a much narrower median because it 
dispenses with amenities—then the CWA compels that the alternative be 
considered and selected unless proven impracticable.” 

1.2.2 Berm and Utility Corridor 

The Court stated in its opinion that “no reason is given in the USACE’s ROD 
[Record of Decision], Section 404(b)(1) Evaluation Report or permit for why a 
ROW without a berm and utility corridor was not practicable.... Additionally, no 
explanation is given for why the ROW must be 330 feet [wide] for the entire 14 
miles of the Legacy Parkway since the berm which is to be 33.1 feet [wide] is to 
run for only 3.2 miles.” The opinion concludes that, since the purpose of the 
Legacy Parkway is to accommodate future transportation needs of the North 
Corridor, the berm and utility corridor are considered to be “...merely incidental 
to the Applicant’s basic purpose.” The Court found that the failure of the USACE 
to demonstrate whether a ROW without a future utility corridor or berm would 
be impracticable rendered the issuance of the permit arbitrary and capricious. 
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1.2.3 Trail 

With regard to challenges to the trail component of the ROW, the Court stated in 
its opinion that “the [USACE] reasonably concluded that removing the trails was 
not practicable in light of the project’s overall purpose of meeting the 
transportation needs of the North Corridor in 2020; thus, the issuance of the 
permit is not arbitrary and capricious on this basis.” 

This determination was based on the following:  

In the 404(b)(1) Evaluation, the [USACE] stated that the following issues 
were considered concerning the trail portion of the project when project 
features were analyzed to determine if a narrower ROW was practicable: 

• Meetings were held with trail interests in which it was determined that 
there was a need for a trail system in the Legacy Parkway to continue 
the Jordan River Trails; 

• The 1998 MIS [Major Investment Study] stated that there was a need 
for a pathway system for pedestrians, bicycle-riders, and equestrians in 
the study area; 

• Many people expressed the belief that a trail system was needed for use 
as an alternative means of transportation; 

• Failure to include a trail in the project would be inconsistent with 
decisions made during and in response to the NEPA [National 
Environmental Policy Act] process; 

• Failure to include the trail would eliminate a benefit that has been 
identified as needed in the context of public interest; 

• Failure to include the trail would be inconsistent with the local land use 
plans for the majority of cities in the study area. 

1.3 Background and Explanation of the Final EIS Preferred 
Alternative and Alternative E ROW Width, Footprint, and 
Related Wetland Impacts 

This section summarizes the relationship between the Legacy Parkway’s 
Preferred Alternative ROW width, the actual facility footprint, and related 
wetland impacts that are at issue in the Court’s decision and the USACE’s 
Section 404 permit decision under the Clean Water Act. For more information 
regarding the ROW and the facility footprint, see Section 3.2, Relationship 
between ROW Characteristics, Facility Footprint, and Wetland Impacts.  

The Legacy Parkway Final Environmental Impact Statement and Clean Water 
Act 404(b)(1) evaluation both assumed that all wetlands within the proposed 100 
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m (328 ft) ROW (about 114 acres total) would be filled. The rationale for this 
ROW width is explained in Section 3.1, Legacy Parkway Right-of-Way.  

To determine the wetland impacts from the Legacy Parkway alternatives 
analyzed in the FEIS, the area of wetlands within the ROW was estimated using 
a geographic information system (GIS)–based approach. During the project’s 
planning phases, wetlands in the project area were mapped using existing data, 
remote sensing, and field surveys. These wetland data were integrated into a 
regional GIS layer of the project area. Alternatives alignments (assuming a 100 
m [328 ft] ROW width and including interchange areas) were overlain on the 
wetlands mapping to estimate the area of wetlands within a given alignment. 
Using this approach, the Legacy Parkway project team determined that the 
Preferred Alternative ROW (100 m, or 328 ft) included about 114 acres of 
wetlands (based on preliminary design). 

To ensure that the roadway facility could be constructed anywhere within the 
ROW limits, UDOT requested the Clean Water Act Section 404 permit for the 
entire ROW, and the FEIS and the USACE’s Clean Water Act 404(b)(1) 
evaluation assumed that all 114 acres of wetlands within the proposed 100 m 
(328 ft) ROW would be filled. This determination was based on the 15% plans 
that were developed for the impact analysis, not on a final design. The 15% plans 
are routine for purposes of pre-decision environmental analysis and, after 
decision the design-build contractor (the “design-builder”) uses the 15% plans as 
a basis to complete the final design. However, the actual impacts to wetlands 
from the proposed project would be less than the 114 acres permitted due to 
design flexibility (the ability to adjust the position of the Legacy Parkway facility 
within the ROW to avoid wetlands) and the fact that the facility’s footprint would 
not occupy all of the ROW. The USACE understood this, and the 404 permit that 
it granted for the project stipulated that, for final design, the designer should try 
to minimize impacts within the ROW.1 These factors are discussed in detail in 
Section 3.0, Results of the Analysis.  

Following the Record of Decision, a design-build contract was awarded for final 
design and construction of the Legacy Parkway. In compliance with the 404 

                                                      
1 Regarding wetland impacts discussed in this report, there is an important distinction between the ROW width and 
the footprint of the facility. The ROW is the width required to accommodate the typical section of the proposed 
Legacy Parkway. The footprint is that portion of the ROW that contains the facility’s components and, in many 
locations; it does not occupy the entire ROW width. The footprint can be viewed as the “impact area” associated 
with the facility. The ROW width and typical section and their implications for addressing the Court’s remand are 
discussed in detail in Section 3.0, Results of the Analysis. 
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permit, the final design that was developed before the injunction identified areas 
within the ROW where wetlands would be avoided. The design-builder made 
adjustments in the design to avoid impacts to wetlands while still complying with 
design standards. Using the GIS-based method described above, the design-
builder determined that 14 acres of the original 114 acres of wetlands identified 
in the 404 permit could be avoided during construction. Therefore, under the pre-
injunction design for the FEIS Preferred Alternative (with a 100 m ROW, or 328 
ft), only 100 of the 114 acres of wetlands within the ROW would actually be 
impacted. For analysis purposes in this Technical Memorandum, the “baseline” 
level of wetland impacts for the FEIS Preferred Alternative ROW was assumed 
to be about 100 acres.  

The 14 acres identified by the design-builder in the pre-injunction design are 
located primarily in the interchange areas. Because these interchange areas do not 
change as a result of a narrower ROW,2 the ability to avoid impacts to wetlands 
in these areas is the same for all alternative ROWs looked at in this Technical 
Memorandum. Section 3.0, Results of the Analysis, and Table 3-3, Wetland 
Impacts for Alternative ROW Widths, identify this 14 acre reduction of actual 
wetland impacts for all narrower ROWs presented in this memorandum.  

In October 2003, after publication of the FEIS, UDOT updated its standard 
drawings with a narrower median than what was used for the FEIS Preferred 
Alternative. UDOT is continually evaluating its roadway geometric standards 
based on ongoing research and analysis. Based on its own evaluation, UDOT 
decided to use the current AASHTO standard. Following these standards lets 
UDOT incorporate new innovations into its roadway projects with each new 
edition of AASHTO’s “Green Book,” A Policy on the Geometric Design of 
Highways and Streets (AASHTO 2001). Therefore, the current standards 
reference AASHTO.  

The updated standard reduced the median width from 20 m (66 ft) to 15 m (50 
ft). This narrower median changes the width of the Legacy Parkway ROW from 
100 m (328 ft) to 95 m (312 ft). The 95 m (312 ft) cross-section is now being 
referred to as Alternative E; this is consistent with the terminology used in the 
Supplemental EIS. To reflect this change, the cross-section for the proposed 
project was adjusted around the centerline of the FEIS Preferred Alternative to a 
width of 95 m (312 feet).  

                                                      
2 The design of the interchanges is based on the area needed to accommodate the ramps that connect to the roadway, 
not the ROW of the roadway itself. 
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To provide a comprehensive evaluation of the ROW widths, this Technical 
Memorandum presents an analysis of the components for the original FEIS 100 
m (328 ft) ROW, the updated 95 m (312 ft) ROW (Alternative E), and several 
other narrower ROW options. All alternative ROWs in the Technical 
Memorandum are located along the proposed alignment for the FEIS Preferred 
Alternative. 

It should be noted that UDOT has purchased much of the property that lies within 
the 100 m (328 ft) ROW associated with the FEIS Preferred Alternative. UDOT 
would continue to retain ownership of the property within this area, although the 
proposed ROW width now requires only 95 m (312 ft). UDOT will evaluate the 
property that was purchased to determine if the transportation need would require 
them to retain the property in the larger ROW. Property that is not needed could 
be sold, transferred, or retained by UDOT. 
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2.0 Approach 

As noted in Section 1.0, Introduction, the purpose of this Technical 
Memorandum is to provide detailed information on the proposed Legacy 
Parkway ROW with regard to the criteria used by the agencies to evaluate the 
Legacy Parkway alternatives under the National Environmental Policy Act 
(NEPA) and Section 404 of the CWA. 

The criteria considered in this Technical Memorandum were: 

• Median width and median barrier–related criteria: 

o UDOT design standards and nationwide guidelines (for example, 
guidelines published by the American Association of State Highway 
and Transportation Officials [AASHTO]). UDOT standards are the 
minimum acceptable design standards. UDOT standards were 
developed using federal standards (AASHTO) as a guide. The local 
standards are based on safety, local weather conditions, maintenance 
needs, and professional engineering judgment specific to the area of 
study. 

o Direct wetland impacts.  

o Safety. 

o Water quality impacts.  

• Buffer3 criteria: 

o Safety. 

o Wetland impacts. 

                                                      
3 “Buffer” is used in this technical memorandum to refer to the area between the roadway and the multi-use 
recreational trail. This area provides a buffer between the roadway’s clear zone outside the travel lanes and the trail. 
The area is more appropriately referred to as a buffer area, rather than a “berm” or “future utility corridor,” as it is 
referred to in other documents. 
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The process of compiling and analyzing the information presented in this 
Technical Memorandum was initiated by re-evaluating existing documentation of 
the Legacy Parkway environmental process, State of Utah and national standards 
and guidelines for roadway design, and current research on roadway design. The 
following approach was used in preparing this Technical Memorandum: 

1. Review Existing Project Documents and Processes 

• Review planning and engineering activities that resulted in the proposed 
project. 

• Review existing environmental documentation including but not limited 
to the FEIS, the Records of Decision issued by FHWA and USACE, and 
the USACE’s 404(b)(1) Evaluation Report and permit. 

• Consider project-related changes since the environmental documents 
were issued and work completed before the Court’s injunction, including 
actual impacts associated with completed construction within the ROW. 

2. Review Relevant Research and Data  

• Research and review planning and design standards for facilities similar 
to the Legacy Parkway. Review recent research on the design of 
roadways, trails, and other elements, particularly with respect to planning 
factors and criteria. 

• Review highway safety data and research. 

3. Assess ROW Components with Respect to Planning Factors 

• Coordinate with USACE, UDOT, FHWA (collectively, “the agencies”), 
and other agency and consultant staff as appropriate regarding planning, 
design, and environmental compliance activities. 

• Evaluate the median width, median barrier, and buffer-related concerns 
expressed in the Court’s decision. Where appropriate, develop and assess 
alternate ROW scenarios for the agencies’ evaluation. 

4. Document the Findings 

• Based on the above steps, address the issues raised in the Court’s 
findings by documenting steps already taken by the agencies and steps 
taken by the agencies in response to the Court’s findings.  

• Document findings in a Technical Memorandum that will be used by the 
agencies in their re-evaluation/Supplemental Environmental Impact 
Statement. 
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3.0 Results of the Analysis 

3.1 Legacy Parkway Right-of-Way  

The FEIS, the USACE’s 404(b)(1) Evaluation Report, and the FHWA and 
USACE’s Records of Decision present summary descriptions of the proposed 
Legacy Parkway ROW and the planning, engineering, and environmental 
considerations that went into developing the ROW. A brief summary of the 
components of the ROW is presented below, including the dimensions of each 
component and the rationale for including them. The specific information related 
to the agencies’ consideration of median width and the “buffer area” is presented 
in Section 3.3, Median Width Considerations, and Section 3.4, Berm/Buffer 
Area, Trail, and Utility Corridor Considerations.  

On May 16, 2002, the Legacy Parkway was designated a Utah State Scenic 
Byway. The Legacy Parkway as designed was developed to provide views of the 
Great Salt Lake with amenities that enhance the route, such as landscaping and 
trail facilities. FHWA developed a policy for National Scenic Byways in 
response to the Intermodal Surface Transportation Efficiency Act of 1991 
(ISTEA). To be designated a National Scenic Byway, a highway must 
significantly meet at least one of six scenic byway criteria: scenic quality, natural 
quality, historic quality, cultural quality, archeological quality, and recreational 
quality. The Legacy Parkway meets four of the six criteria: scenic, recreational, 
natural, and cultural.  

Many factors are considered in the planning and design of roadways. These 
factors include operational, environmental, engineering, community, economic, 
and safety considerations. These factors can sometimes conflict with each other, 
and transportation and regulatory agencies must carefully evaluate the relative 
benefits and drawbacks associated with these multiple factors when making 
decisions about transportation facilities. For example, the amount of ROW 
required to meet capacity and safety objectives (such as the number of lanes, 
median width, etc.) may cause environmental impacts or pose engineering 
challenges. Section 2.0, Approach, presents the criteria considered in the analysis 
of the Legacy Parkway ROW. 
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3.1.1 Cross-Section Right-of-Way Components 

This section describes the cross-section used in the FEIS and the updated cross-
section. The Legacy Parkway as proposed is a high-speed, controlled access 
roadway with an average daily traffic greater than 20,000 vehicles per day. 

Cross-Section for the FEIS Alternative 

The FEIS proposed a 100 m (328 ft) ROW width. Figure 3-1 and Figure 3-2 
below present the cross-sections of the FEIS Preferred Alternative with and 
without the proposed berm. These figures illustrate the individual components 
that make up the ROW presented in the FEIS.  

 

Figure 3-1. FEIS Preferred Alternative Cross-Section with Berm 
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Figure 3-2. FEIS Preferred Alternative Cross-Section without Berm 

Since the publication of the FEIS, UDOT has revised the standard drawing used 
to develop the roadway cross-section for the Legacy Parkway. Based on its own 
evaluation, UDOT has decided to follow the roadway geometric standards in 
AASHTO’s Green Book (2001) because these standards are continually being 
researched and improved. Following these standards lets UDOT incorporate new 
innovations into its roadway projects with each new edition of the Green Book.  

The new standard drawing, DD 4 (Appendix A), changes the widths of the 
median and the outside shoulder. The previous standard drawing required a 20 m 
(66 ft) median. The updated standard drawing directs the designer to use 
AASHTO guidance to determine the median width. The previous shoulder width 
was 3 m (10 ft), which was increased to 3.6 m (12 ft). This change does not affect 
the overall ROW width because it occurs within the clear zone.  

Cross-Section for Alternative E 

Due to the change in UDOT standards, a new updated cross-section was 
developed and analyzed. The revised ROW width is shown below in Figure 3-3 
and Figure 3-4. The change in the median width reduced the overall ROW width 
by 5 m (16 ft). The new ROW width that is analyzed is 95 m (312 ft). This 
reduction in the median width was applied symmetrically around the centerline 
of the FEIS Preferred Alternative. 
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Figure 3-3. Updated Alternative E Cross-Section with Berm 

 

Figure 3-4. Updated Alternative E Cross-Section without Berm 
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The cross-sections shown above in Figure 3-3 and Figure 3-4 represent the 
maximum ROW width that would be needed to construct the Legacy Parkway 
facility. The actual width of the facility varies within that ROW width. The 
actual width of the facility is referred to as the footprint, which is the area that 
would be directly impacted by permanent highway infrastructure. The natural 
ground of the project area controls the fill height and thus the width of the 
footprint. The fill height refers to the typical height of the roadway above the 
existing grade. (The cross-sections above show the ROW component dimensions 
where 2 m [6.6 ft] of fill would be required, which is the average amount of fill 
required throughout the alignment.) Since publication of the FEIS, the design-
builder determined some areas where fill height could be reduced to less than 
1.5 m (5 ft). This reduction in fill could reduce wetland impacts in these areas 
because of the smaller footprint. 

The side slopes outside the clear zone can vary between 1:6 and 1:3 (maximum), 
based on the height of the fill. UDOT’s side slope requirements are 1:6 for fill 
heights up to 1.5 m (5 ft), 1:4 for fill heights between 1.5 m (5 ft) and 3.0 m 
(10 ft), and 1:3 for fill heights above 3.0 m (10 ft). UDOT’s design standards do 
not allow a roadway side slope steeper than 1:3 due to safety and maintenance4 
requirements.  

In areas where the natural ground is higher, less fill would be needed, and the 
footprint would be narrower. Where the natural ground is lower, more fill would 
be needed, and the footprint would be wider. Figure 3-6 below shows both the 
minimum and maximum cross-sections. The maximum height of fill that can be 
accommodated within the 95 m (312 ft) ROW without using walls is 6.5 m 
(21.4 ft). The minimum height of fill that can be used while allowing for cross 
pipes is 1.0 m (3.3 ft). 

                                                      
4 Maintenance and access need to be provided along the entire length of the project. When this area (side slope to 
ROW line) is outside of the clear zone, work and maintenance can be performed without lane closures or safety 
hazards caused by persons or equipment within the roadway clear zone. Maintenance activities include, but are not 
limited to, weed control, brush cutting, vegetation control, wall maintenance, landscape maintenance, fence repair, 
ditch clean-out, erosion control/repair, and utility services.  
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build.6 A contracting method for the future Legacy Parkway design and 
construction has yet to be determined.  

Table 3-1 and Table 3-2 below present the updated Legacy Parkway ROW 
components and the dimensions and design standards used to develop the typical 
roadway section (with and without berm) for the Legacy Parkway build 
alternatives.  

                                                      
6 With design-bid-build project delivery, the final design is complete before the project is opened up for bidding. 
Once the bidding is complete, a contractor is selected to build the project.  
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Table 3-1. Legacy Parkway Roadway Cross-Section (with Berm) Components and Dimensions 

Component  
(Left to Right) 

Dimension, 
m (ft) 

Standard/ 
Reference Notes 

Side slope to 
ROW line 

16 m (53 ft) UDOTb • Area required to safely transition from clear zone 
to existing grade and for flexibility to avoid critical 
natural resources during construction. 

• Side slope varies, but depends on height of 
embankment—1:6 for fill heights less than 1.5 m (5 
ft), 1:4 for fill heights 1.5 m (5 ft) to 3 m (10 ft), and 
1:3 for fill heights above 3 m (10 ft)—and would 
meet UDOT minimum requirement for maintenance 
and access.  

Clear zone 
(includes 
shoulders) 

9 m (30 ft) AASHTOa, c, 
UDOTb 

• “Clear zone” is the unobstructed area beyond the 
edge of the traveled way that allows for recovery of 
errant vehicles. 

• Area includes 3.0 m (12 ft) paved (outside) shoulder. 
• 1:6 maximum slope. 

Travel lanes 
(southbound) 

7 m (24 ft) UDOTb, 
AASHTOa 

• Provides two southbound, 3.7 m (12 ft) travel 
lanes. 

Median 15 m (50 ft) UDOTb, AASHTOc • Provides safe separation distance for opposing 
travel lanes. 

• Includes 1.2 m (4 ft) paved (inside) shoulders. 
• UDOT’s standard follows AASHTOa (15 m [50 ft]). 
• AASHTO’s recommended range is 15 m to 30 m 

(50 ft to 100 ft). 

Travel lanes 
(northbound) 

7 m (24 ft) AASHTOa, 
UDOTb 

• Provides two northbound, 3.7 m (12 ft) travel 
lanes. 

Clear zone 
(includes 
shoulders) 

9 m (30 ft) AASHTOa, c, 
UDOT 

• “Clear zone” is the unobstructed area beyond the 
edge of the traveled way that allows for recovery of 
errant vehicles. 

• Area includes 3.0 m (12 ft) paved (outside) shoulder. 
• 1:6 maximum slope. 

Berm/buffer area  27 m (84 ft) AASHTO, safety, 
visual screening, 
noise attenuation 

• Buffer width based on height of berm (2.7 m [9 ft] 
to provide screening). Berm side slopes (1:2 
maximum) meet UDOT standards for maintenance. 

• Berm location: East side between 500 South and 
Porter Lane; west side between Glover’s Lane and 
State Street. 

• Berm length: 5.1 km (3.2 mi) of overall alignment. 

Trail 5 m (17 ft) AASHTOd • Provides a 2.4 m-wide (8 ft-wide) paved 
bicycle/pedestrian path with adjacent 1.8 m-wide (6 
ft-wide) unpaved equestrian trail. There would be 
0.9 m (3 ft) between the trail and ROW line. 

Total ROW width 95 m (312 ft)   
a AASHTO 2001 (A Policy on the Geometric Design of Highways and Streets) 
b UDOT Standard Drawing DD 4  
c AASHTO 2002 (Roadside Design Guide) 
d AASHTO 1999 (Guide for Development of Bicycle Facilities) 
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Table 3-2. Legacy Parkway Roadway Cross-Section (without Berm) Components and Dimensions 

Component  
(Left to Right) 

Dimension,  
m (ft) 

Standard/ 
Reference Notes 

Side slope to 
ROW line 

16 m (53 ft) UDOTb • Area required to safely transition from clear zone 
to existing grade and for flexibility to avoid critical 
natural resources during construction. 

• Side slope varies, but depends on height of 
embankment—1:6 for fill heights less than 1.5 m (5 
ft), 1:4 for fill heights 1.5 m (5 ft) to 3 m (10 ft), and 
1:3 for fill heights above 3 m (10 ft)—and would 
meet UDOT minimum requirement for maintenance 
and access. 

Clear zone 
(includes 
shoulders) 

9 m (30 ft) AASHTOa, c, 
UDOTb 

• “Clear zone” is the unobstructed area beyond the 
edge of the traveled way that allows for recovery of 
errant vehicles. 

• Area includes 3.0 m (12 ft) paved (outside) 
shoulder. 

• 1:6 maximum slope. 

Travel lanes 
(southbound) 

7 m (24 ft) AASHTOa, 
UDOTb 

• Provides two southbound, 3.7 m (12 ft) travel 
lanes. 

Median 15 m (50 ft) UDOTb, AASHTOc • Provides safe separation distance for opposing 
travel lanes. 

• Includes 1.2 m (4 ft) paved (inside) shoulders. 
• UDOT’s standard follows AASHTOa (15 m [50 ft]). 
• AASHTO’s recommended range is 15 m to 30 m 

(50 ft to 100 ft). 

Travel lanes 
(northbound) 

7 m (24 ft) AASHTOa, 
UDOTb 

• Provides two northbound, 3.7 m (12 ft) travel 
lanes. 

Clear zone 
(includes 
shoulders) 

9 m (30 ft) AASHTOa, c, 
UDOTb 

• “Clear zone” is the unobstructed area beyond the 
edge of the traveled way that allows for recovery of 
errant vehicles. 

• Area includes 3.0 m (12 ft) paved (outside) 
shoulder. 

• 1:6 maximum slope. 

Buffer area  26 m (81 ft) AASHTOd, safety, 
visual screening, 
noise attenuation 

• Buffer area provides safe separation between 
vehicle traffic on the parkway and pedestrians, 
bicyclists, and equestrians on the trail. 

Trail 6 m (20 ft) AASHTOd • Provides a 2.4 m-wide (8 ft-wide) paved 
bicycle/pedestrian path with adjacent 1.8 m-wide (6 
ft-wide) unpaved equestrian trail. 0.9 m (3 ft) 
between buffer and trail and 0.9 m (3 ft) between 
trail and ROW line. 

• Includes 1 m (3.3 ft) trail fill slope where there is no 
berm. 

Total ROW width 95 m (312 ft)   
a AASHTO 2001 (A Policy on the Geometric Design of Highways and Streets) 
b UDOT Standard Drawing DD 4  
c AASHTO 2002 (Roadside Design Guide) 
d AASHTO 1999 (Guide for Development of Bicycle Facilities) 
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In general, the components of the ROW presented above in Table 3-1 and Table 
3-2 are based on UDOT’s design standards (UDOT Standard Drawing DD 4; see 
Appendix A), which are in turn based on national standards and generally 
accepted engineering and design practices for roadway facilities, typically from 
AASHTO. This section describes each component in the same order they were 
presented in Table 3-1 and Table 3-2.  

Side Slope to ROW Line 

Side slope varies, but depends on the height of the embankment—1:6 for fill 
heights less than 1.5 m (5 ft), 1:4 for fill heights 1.5 m (5 ft) to 3 m (10 ft), and 
1:3 for fill heights above 3 m (10 ft)—and would meet UDOT minimum 
requirement for maintenance and access. 

Clear Zones and Travel Lanes 

Dimensions of the travel lanes and clear zone follow UDOT’s design standards. 
UDOT’s design standards provide fixed-dimension widths or direct the designer 
to use AASHTO guidance. 

Median Width 

The median width is consistent with the guidelines of AASHTO’s Green Book 
(2001) and AASHTO’s Roadside Design Guide (2002), which together provide 
nationwide industry standards and guidance on the design and operation of 
roadways. These guidelines encourage designs tailored to particular settings or 
contexts. The Roadside Design Guide presents information on the latest state-of-
the-practice in roadside safety, which is based on accident and research studies. 
The Green Book provides guidance by referencing a recommended range of 
values for critical dimensions. AASHTO’s recommended range for open medians 
on rural freeways is 15 to 30 m (50 to 100 ft). UDOT selected a 15 m (50 ft) 
median due to safety concerns and traffic volumes.  

The median is not intended to provide space for future travel lanes (see Section 
3.3.1, Future Travel Lanes). 

Berm 

The berm height is designed to visually screen the roadway (see Section 3.4.2, 
Visual and Acoustic Buffering) from a person outside the roadway corridor 
(either on the trail or outside the ROW). The width used for the berm was 
developed using a height of 2.7 m (9 ft) and UDOT standards for side slopes (1:2 
maximum non-roadway side slope). The standards for non-roadway side slopes 
are based on requirements for slope stability and maintenance. The berm is loca-
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ted along the east side of the roadway between 500 South and Porter Lane and 
runs along the west side of the roadway between Glover’s Lane and State Street. 

Buffer 

The buffer width is consistent through the entire alignment for safety and water 
quality purposes. The berm/buffer area is not intended to provide space for a 
future utility corridor. For further clarification of the issue of a utility corridor, 
see Section 3.4, Berm/Buffer Area. The distance from the toe of the slope to the 
ROW line is based on UDOT design standards and maintenance requirements. 

Trail 

The dimensions of the trail facilities are based on AASHTO’s guidelines. The 
trail provides non-motorized facilities for both pedestrians/bicyclists and 
equestrians. The trail is part of the context-sensitive design approach to 
transportation projects that UDOT has adopted. 

Design Standards and Guidelines 

Design standards and guidelines have been developed to promote the planning, 
design, and construction of safe and efficient transportation facilities. For this 
reason, it is UDOT’s policy to construct all new roadways to comply with design 
standards. Generally, UDOT considers variations from standards only when it is 
upgrading existing facilities where meeting standards is not feasible.  

3.1.2 Summary  

• The updated cross-section is 95 m (312 ft), which was reduced by 5 m 
(16 ft) from the FEIS cross-section. This reduction is the result of 
reducing the open median from 20 m (66 ft) to 15 m (50 ft). 

• The dimensions of the ROW components for Alternative E are based on 
UDOT standards and national planning and design guidance provided by 
AASHTO, as well as conditions and environmental resources in the 
project area. 

• The proposed median width of 15 m (50 ft) is consistent with UDOT 
standards based on the recommended values from the AASHTO Green 
Book for open medians (AASHTO 2001). 

• The berm area is intended to provide visual and acoustic buffering for 
specific areas of the alignment where UDOT has determined it is 
necessary. 

• The berm/buffer area is intended to provide a safe separation of the trail 
and roadway, and visual and acoustic buffering for adjacent land uses. 
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3.2 Relationship between ROW Characteristics, Facility Footprint, 
and Wetland Impacts 

This section describes the relationship between the position and width of the 
Legacy Parkway ROW, the facility’s footprint within that ROW, and the 
associated wetland impacts. The Legacy Parkway project team reviewed various 
options for the design and use of ROW during the planning process to develop an 
alignment that avoided wetlands as much as possible while still maintaining a 
roadway geometry that would meet design and safety standards.  

3.2.1 Position of Roadway within the Right-of-Way 

For the purposes of planning and permitting the Legacy Parkway, the project 
team assumed that all wetlands within the ROW (113 acres total) would be filled. 
Originally, it was determined that the FEIS Preferred Alternative ROW (100 m, 
or 328 ft) would have 114 acres of wetland impacts. This determination was 
based on the 15% plans that were developed for the impact analysis, not on a 
final design. The design-builder used the 15% plans as a basis for completing the 
final design. This number has been reduced to 113 acres of wetland impacts as a 
result of reducing the ROW to 95 m (312 ft).  

However, in reality, not all 113 acres would be impacted. As noted in Section 
3.1.1, Cross-Section Right-of-Way Components, the designers and construction 
contractors are encouraged to minimize wetland impacts by creatively 
positioning the roadway and trail facilities within the ROW (consistent with 
design standards), so the actual footprint would not occupy the entire ROW 
width. Although the permit was requested for the entire ROW so that the facility 
could be constructed anywhere within the ROW limits, the actual impacts to 
wetlands would be less than 113 acres. 

In addition, the 404 permit initially granted for the project stipulated that, for 
final design, the designer should try to minimize impacts within the ROW. The 
design-builder has identified areas within the ROW under their current design 
(developed before the injunction) where impacts to wetlands would be avoided 
due to the position of the facility within the ROW. These wetland areas are 
identified on the design-builder’s final plans. Protective environmental fencing 
would be placed around the wetlands’ perimeter before construction to ensure 
that no wetland impacts occur.  

The design-builder identified 14 acres of wetlands within the ROW (primarily in 
the north and south interchanges) that would not be impacted during 
construction. The 14 acres identified by the design-builder are located primarily 
in the interchange areas, which will remain the same with any ROW evaluated 
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because the design of the interchanges is based on the area needed to 
accommodate the ramps that connect to the roadway, not the ROW of the 
roadway itself. Therefore, this 14 acre reduction of wetland impacts applies to all 
the alternative ROW widths discussed in this section, including the 95 m (312 ft) 
Alternative E ROW (see Table 3-3, Wetland Impacts for Alternative ROW 
Widths, on page 40). Figure 3-19, Relationship between ROW Width and 
Wetland Impacts, on page 36 shows the relationship between ROW width and 
wetland impacts.  

3.2.2 Design Flexibility 

Design flexibility allows the designer to modify some of the facility’s 
components (consistent with design standards) to reduce the footprint, thus 
avoiding some impacts to wetlands and other environmental resources within the 
ROW. The area required for the footprint, not the entire ROW width, determines 
the actual impact. UDOT uses design standards to determine the widths of the 
lanes, shoulders, median, side slopes, and clear zones. Following these standards 
and applying design flexibility, the project team developed a cross-section that 
would reduce the footprint’s impacts on wetlands in the areas where no berm is 
proposed. This cross-section is described below. 

The cross-section shown below in Figure 3-6 can be used as part of the design 
flexibility concept to minimize impacts. Using this cross-section in areas along 
the mainline that do not have a berm or an interchange can reduce overall 
impacts to wetlands. This section could not be used at locations with an earthen 
berm, in areas where the fill height exceeds 2 m (6.6 ft), or at the 500 South, 
Parrish Lane, and termini interchanges. This section could be used along about 
5,140 m (3.2 miles) of the alignment. The option of breaking and steepening the 
slope outside the clear zone could further reduce impacts.  

This cross-section would be used where the footprint crosses wetlands. In areas 
without wetlands, the trail would meander in the area between the roadway 
footprint and the edge of the ROW. This 80 m (264 ft) cross-section would be 
implemented within the 95 m (312 ft) ROW width. The area between the 
footprint and the edge of the ROW would be protected to ensure that no wetland 
impacts occur. Using the 80 m (264 ft) cross-section within the 95 m (312 ft) 
ROW allows the maximum design flexibility. The area between the footprint and 
the edge of the ROW can be used to meander the trail to reduce impacts to 
wetlands as much as possible. See Figure 3-20 and Figure 3-21 beginning on 
page 37 for examples of design flexibility. 
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The area between the footprint and the edge of the 95 m (312 ft) ROW would be 
protected from future impacts. The area would be owned and maintained by 
UDOT and protected from any future development. 

80 m (264 ft) Design Flexibility Cross-Section 

The project team developed a cross-section that maintains the required design 
elements and also has a trail (see Figure 3-6 below). This section is 80 m (264 ft) 
wide and includes the minimum required roadway facility and a trail. This cross-
section could reduce wetland impacts by 1 to 2 acres over the 5,140 m (3.2 mi). 
This could potentially reduce the impacts of the 95 m (312 ft) cross-section to 97 
acres. See Figure 3-19, Relationship between ROW Width and Wetland Impacts, 
on page 36.  

 

Figure 3-6. Alternative Cross-Section That Maintains Minimum Design Standards 
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3.2.3 Alternative ROW Widths 

UDOT considered the following alternative ROW widths to assess the 
differences in potential impacts to wetlands:  

• 89 m (292 ft) 
• 87 m (285 ft) 
• 80 m (261 ft) 
• 71 m (234 ft) 

Wetland impacts associated with each ROW are noted; impacts of the footprints 
would be less.  

89 m (292 ft) ROW Width 

An alternative was developed based on reducing the ROW width from 95 m (312 
ft)—the updated width of Alternative E—to 89 m (292 ft) (see Figure 3-7 and 
Figure 3-8 below), by using a 9 m (30 ft) median, the minimum median width 
(without a barrier) allowed by AASHTO, and providing a trail and/or 
berm/buffer area. This does not meet UDOT design standards for median width. 
This alternative ROW contains 112 acres of wetlands but would only impact 98 
acres of wetlands, 1 acre less than the updated Alternative E ROW (see Table 
3-3, Wetland Impacts for Alternative ROW Widths, on page 40). See Figure 
3-19, Relationship between ROW Width and Wetland Impacts, on page 36.  

 

Figure 3-7. Cross-Section with AASHTO Minimum Median and Trail 
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Figure 3-8. Cross-Section with AASHTO Minimum Median, Berm, and Trail 

87 m (285 ft) ROW Width 

One alternative is reducing the ROW width from 95 m (312 ft)—the updated 
width of Alternative E—to 87 m (285 ft) (see Figure 3-9 below) by reducing the 
median to the minimum allowable by UDOT standards and using a median 
barrier. This alternative would reduce the ROW width by 9% and the ROW area 
by about 2%.7 (The side-slope-to-ROW line would be reduced by 1 m [3 ft] when 
shifting the cross-section to the center of the alignment.) This alternative ROW 
contains 112 acres of wetlands but would only impact 98 acres of wetlands, 1 
acre less than the Alternative E ROW (see Table 3-3, Wetland Impacts for 
Alternative ROW Widths, on page 40). See Figure 3-19, Relationship between 
ROW Width and Wetland Impacts, on page 36. 

                                                      
7 The total acreage required to accommodate the 95 m (312 ft) ROW is 900 acres. The acreage required for the 87 m 
(285 ft) ROW is 880 acres. The overall reduction of 20 acres is 2% of the 95 m (312 ft) ROW. 
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Figure 3-9. Alternative Cross-Section with a Median Barrier 

Figure 3-10 through Figure 3-15 below show the entire updated Alternative E 
alignment overlaid on a map of the jurisdictional wetlands in the project area. 
These figures begin at the southern end of the project area and move north along 
the alignment. The figures show the curvature of the roadway, which is designed 
to avoid wetland impacts as much as possible.  

Figure 3-16 on page 33 presents a detailed area from Figure 3-15 that shows the 
relationship between wetland impacts and varying ROW widths. Figure 3-16 
shows that the impact on the specific wetlands within the Legacy Parkway ROW 
changes by 0.02 acre (the total area of the wetland is 0.8 acre) when the ROW 
width is reduced from 95 m (312 ft) to 87 m (285 ft). 
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Figure 3-10. Right-of-Way and Jurisdictional Wetlands between North Salt Lake and Woods Cross 
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Figure 3-11. Right-of-Way and Jurisdictional Wetlands between Woods Cross and West Bountiful 
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Figure 3-12. Right-of-Way and Jurisdictional Wetlands between West Bountiful and Centerville 
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Figure 3-13. Right-of-Way and Jurisdictional Wetlands in Centerville 
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Figure 3-14. Right-of-Way and Jurisdictional Wetlands from Centerville to Farmington 
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Figure 3-15. Right-of-Way and Jurisdictional Wetlands in North Salt Lake 
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Figure 3-16. Detail of Wetland Impacts between 95 m and 87 m (312 ft and 285 ft) 

80 m (261 ft) ROW Width 

A reduced ROW with of 80 m (261 ft) was also evaluated (see Figure 3-17 
below). This alternative ROW width was achieved by using a median barrier to 
reduce the median width to the minimum allowable by UDOT standards and by 
providing a trail but reducing the buffer area. This is the narrowest section that 
could be used for a four-lane highway while meeting the project’s purpose and 
need and still following UDOT design standards.  

The narrowest cross-section provides a trail (which is consistent with the 
project’s purpose and need), but reduces both the buffer area and the open 
median. The trail is located next to the area required for the roadway (which 
meets UDOT design standards) and incorporates a 3 m (10 ft) landscaped area 
next to the trail. This landscaped area is needed to provide the “parkway” 
element of the facility and allows room for the trail to meander. This area also 
provides a visual buffer for trail users.  

A noise wall is shown separating the trail from the roadway. Reducing the buffer 
area could require the use of noise walls. A complete noise study would be 
required to determine the exact location and size of any noise walls.  
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This alternative ROW contains 110 acres of wetlands but would only impact 96 
acres of wetlands, 3 acres less than the updated Alternative E ROW (see Table 
3-3, Wetland Impacts for Alternative ROW Widths, on page 40). See Figure 
3-19, Relationship between ROW Width and Wetland Impacts, on page 36. 

 

Figure 3-17. Alternative Cross-Section with a Median Barrier, Trail, and Reduced Buffer Area 
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71 m (234 ft) ROW Width 

A narrower cross-section that does not include the trail was also developed (see 
Figure 3-18). This type of roadway without a trail was previously determined by 
USACE to be impracticable, but is included in this analysis at the request of the 
federal lead agencies and is provided to illustrate the wetland impacts from the 
trail and landscaped area itself.  

This section is identical to the 80 m (261 ft) section except that the trail and 
landscaped area have been removed. This section is 71 m (234 ft) wide and 
includes only the roadway facility. This alternative ROW contains 106 acres of 
wetlands but would only impact 92 acres of wetlands, 4 acres less than the 80 m 
(261 ft) section and 7 acres less than the 95 m (312 ft) section (see Table 3-3, 
Wetland Impacts for Alternative ROW Widths, on page 40). See Figure 3-19, 
Relationship between ROW Width and Wetland Impacts, on page 36. 

 

Figure 3-18. Cross-Section with a Median Barrier and No Trail  



 3.0 Results of the Analysis 

 Right-of-Way Issues 
December 2004 Legacy Parkway Technical Memorandum 36 

Figure 3-19 is a graphical representation of the relationship between ROW 
widths and wetlands impacts. The figure shows each of the ROW widths and the 
wetlands impacts associated with it. 
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Figure 3-19. Relationship between ROW Width and Wetland Impacts 
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Figure 3-20. Design Flexibility Option 1 
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Figure 3-21. Design Flexibility Option 2 
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Summary 

• The 404 permit assumed that all wetlands within the ROW would be 
impacted. The permit was originally issued based on the 100 m (328 ft) 
ROW, which is based on 114 acres of wetland impacts; the updated 95 m 
(312 ft) ROW reduces this to 113 acres of wetland impacts. In reality, the 
roadway footprint would impact fewer than 113 acres.  

• When developing the final design for the Legacy Parkway Alternative E, 
the design-builder has been able to progress the design to avoid 14 acres 
of wetlands while still maintaining a roadway geometry that meets 
design and safety standards. Because the avoided wetlands are in the 
interchange areas, which are the same for each ROW width, the acreage 
of impacts to wetlands for each of the alternatives can be reduced by 14 
acres.  

• In addition, the final design would further reduce impacts by avoiding 
wetlands within the ROW as a result of the design flexibility described in 
Section 3.2.2, Design Flexibility. Using this cross-section could decrease 
wetland impacts by 1 to 2 acres.  

• Based on work done before the injunction, Alternative E would impact 
about 99 acres of wetlands. 

• Substantial adjustments to the dimensions of ROW components (such as 
median width) would result in relatively small changes in overall wetland 
impacts. For example, assuming that all wetlands within the ROW are 
impacted, reducing the ROW width from that of Alternative E at 95 m 
(312 ft) to 80 m (261 ft) by reducing the median to 8 m (26 ft) and buffer 
area to 3 m (10 ft) would reduce the total amount of impacted wetlands 
within the ROW by 3 acres. Table 3-3 below summarizes this 
relationship. 
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Table 3-3. Wetland Impacts for Alternative ROW Widths 

ROW Option 
ROW Width, 

m (ft) 

ROW 
Area 

(acres)a 

Wetlands 
within 
ROW 

(acres)b 

Maximum 
Wetland 
Impacts 
(acres)c 

Final EIS Preferred 
Alternative 

100 m (328 ft) 925 114 100 

Alternative E 95 m (312 ft) 900 113 99 

Reduce median to 9 m 
(30 ft) 

89 m (292 ft) 881 112 98 

Reduce median to 8 m 
(26 ft) 

87 m (285 ft) 880 112 98 

Reduce median to 8 m 
(26 ft) and buffer area to 
3 m (10 ft) 

80 m (261 ft) 855 110 96 

Reduce median to 8 m 
(26 ft) and eliminate trail 
and buffer area  

71 m (234 ft) 825 106 92 

a The ROW area includes interchanges. 
b This column shows the total area of wetlands within the ROW. 
c  As discussed in Section 1.3, Background and Explanation of the Final EIS Preferred 

Alternative and Alternative E ROW Width, Footprint, and Related Wetland Impacts, 14 
acres of wetland impacts identified by the design-builder will be avoided, and actual 
impacts would be less than the total area of wetlands due to design flexibility. 

3.3 Median Width Considerations 

This section presents information on the components of the median width.  

The project’s environmental documentation, including the FEIS, USACE and 
FHWA Records of Decision, and the 404(b)(1) Evaluation Report, all contain 
descriptions of the rationale for the proposed median width. These reasons 
include: 

• Consistency with design standards and guidance 
• Safety 
• Water quality 
• Visual quality 
• Consistency with local land use and transportation plans 
• Public preference for a parkway-type facility (based on input gathered 

through scoping and public involvement activities) 
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The following criteria were used in the analysis of median width presented in this 
Technical Memorandum:  

• Consistency with UDOT design standards and nationwide guidelines (for 
example, AASHTO) 

• Wetland impacts 

• Safety 

• Water quality impacts 

The median is the area that separates the opposing travel lanes. For this Technical 
Memorandum, the median width is defined as the distance between the opposing 
travel lanes and includes the interior shoulders as illustrated in Figure 3-1 and 
Figure 3-2 on page 11. 

As noted in Section 3.1.1, Cross-Section Right-of-Way Components, the 
proposed median width for the Legacy Parkway Alternative E ROW is specified 
by UDOT Standard Drawing DD 4. This median width is consistent with the 
guidelines of AASHTO’s Green Book (2001) and AASHTO’s Roadside Design 
Guide (2002), which together provide nationwide industry standards and 
guidance on the design and operation of roadways.  

Additional information on ROW considerations in planning the Legacy Parkway 
project, including median width options, is presented in the following sections.  

3.3.1 Future Travel Lanes 

This Technical Memorandum reviews the information and analysis in the FEIS 
and the Records of Decision including the USACE 404(b)(1) evaluation 
concerning the question of possible future additional travel lanes within the 
Legacy Parkway ROW. The information has not changed since the FEIS or 
earlier federal decisions. UDOT does not plan to place additional lanes in the 
Legacy Parkway ROW.  

USACE addressed this issue in its 404(b)(1) evaluation, even though the addition 
of lanes was not reasonably foreseeable. UDOT does not currently propose to or 
have future plans to add additional travel lanes to the Legacy Parkway. If 
additional lanes were proposed in the future, the impacts of this action would 
follow appropriate environmental requirements. The sequencing analysis 
performed for the Supplemental EIS concluded that a six-lane facility would not 
help reduce congestion between now and 2020.  
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3.3.2 Development of the Legacy Parkway Median  

Research on median and safety issues supports the standards discussed in Section 
3.1.1, Cross-Section Right-of-Way Components, which were used to design the 
Legacy Parkway. A survey of recent and relevant research was conducted to 
gather and analyze information on median characteristics and roadway operations 
for this Technical Memorandum. In addition, UDOT’s safety records were 
reviewed to assess the relationships between medians and safety in Utah. 

Research Related to Median Design Guidance 

AASHTO and UDOT standards are based on transportation and engineering 
research and many years of professional experiences in the planning, design, and 
operation of roadways. Safety is and has historically been a primary considera-
tion in the planning and design of transportation facilities. 

Congress emphasized highway safety in the passage of the Highway Safety Act 
of 1966. Further, in July 1973, the House Committee on Public Works published 
the following mandate relating to highway safety: 

Whose responsibility is it to see that maximum safety is incorporated into our 
motor vehicle transportation system? On this, the subcommittee is adamant. It is 
the responsibility of Government and specifically those agencies that, by law, 
have been given that mandate. This responsibility begins with the Congress and 
flows through the Department of Transportation, its Federal Highway 
Administration, the State Highway Departments and safety agencies, and the 
street and highway units of counties, townships, cities, and towns. There is no 
retreating from this mandate in either letter or in spirit (AASHTO 1974). 

This emphasis on safety is also demonstrated by FHWA’s adoption of the 
AASHTO publications Highway Design and Operational Practices Related to 
Highway Safety (1974) and Highway Safety Design and Operations Guide 
(1997).  

The Green Book provides guidance to the designer by referencing a 
recommended range of values for all highway critical dimensions including 
median width. This flexibility allows the designer to use best professional 
judgment in determining the appropriate highway critical dimensions in context 
of the project location and setting. The Green Book recommends that median 
widths on rural freeways should be between 15 to 30 m (50 to 100 ft). The 15 m 
(50 ft) median provides for 1.2 m (4 ft) shoulders and 1V:6H fore slopes with a 
1.0 m (3 ft) median ditch and provides adequate space for vehicle recovery.  

The Roadside Design Guide presents information on the latest state-of-the-
practice in roadway safety. The findings of the RDG are based on current 
accident and research studies. The intent of the RDG is to present the concepts of 
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roadway safety to the design engineer in such a way that the most practical, 
appropriate, and beneficial roadside design can be accomplished for each 
individual project.  

• Median barriers should be installed only if the consequences of striking 
the barrier are expected to be less severe than if no barrier existed. 

• Figure 6.1 of the RDG provides the designer with suggested guidelines 
when site-specific data are not available, as is the case for new facilities. 
The figure depicts barriers as optional between 9 and 15 m (30 and 50 ft) 
and barrier as not normally considered above 15 m (50 ft). 

AASHTO’s Green Book (2001) also refers to a study by S.R. Byinton, Interstate 
System Accident Research (Byinton 1963), which found a lower crash rate on 
four-lane divided (open-median) highways than on four-lane undivided (striped) 
highways. This conclusion is also supported by the recent accident data discussed 
in the following sections. Narrower medians with barriers can eliminate head-on 
collisions, but will increase same-direction crashes due to a smaller recovery 
space. 

Research on Median Width and Safety 

Highway Safety Information System 

The most comprehensive recent study on the relationship between median width 
and highway safety was conducted using data from the Highway Safety 
Information System (HSIS). The HSIS provides a multi-state safety database that 
contains accident, roadway inventory, and traffic volume data for a select group 
of states, including Utah. This study, The Association of Median Width and 
Highway Accident Rates (FHWA 1993), which is provided as Appendix B, used 
these data to analyze the relationship between median width and highway 
accident rates. Accident rates are defined by the number of accidents per hundred 
million vehicle-miles traveled for a length of highway. This study used statistical 
analyses to define the relationship between median widths and accident rates in 
terms of the relative effects of changes in median width on accident rates (see 
Figure 3-22 below).  

The study, which looked at open medians without a median barrier, assessed 
roadways in Utah and Illinois and found that the total accident rate appears to 
decline steadily as median width increases. The study also found that increasing 
median width reduced certain types of accidents by varying rates.  
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Figure 3-22. Relative Effects of Median Width on Total Accident Rate 

Source: FHWA 1993 

The results of the 1993 FHWA study show that “...the total accident rate appears 
to decline steadily with increasing median width.” The study also mentions that 
medians that are 15 m (50 ft) wide are much safer than a narrower median. The 
study indicates that medians wider than 15 m (50 ft) appear to provide even 
greater safety benefits. The study remarked, “…in the design of new highways, 
our findings would support medians considerably wider than 30 to 40 ft (9.2 to 
12.2 m).”  

The findings of the study agree with the design guidelines provided in the 
AASHTO Green Book (2001). The study points out that it is difficult to 
summarize AASHTO guidelines for median width and the need for median 
barriers, since material is found in a variety of sections and the Green Book does 
not provide “hard” guidelines.  

National Cooperative Highway Research Program 

A recent study prepared for the National Cooperative Highway Research 
Program (NCHRP) reports findings on guidelines for median safety. This study, 
Improved Guidelines for Median Safety (NCHRP 2004), evaluated median safety 
using cross-section data, roadway inventory data, and data on crashes that 
involved medians. The study, provided as Appendix C, used the data to analyze 
the relationship between median width and highway accident rates.  
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This study points out that the AASHTO criteria for determining whether a 
median barrier is warranted have not changed for more than 30 years. The study 
was conducted to help develop improved guidelines for using median barriers 
and selecting median widths on newly constructed and reconstructed high-speed 
roadways.  

The NCHRP study examines State Transportation Agency (STA) Median Barrier 
Warrant Criteria, which vary among STAs. STAs base their criteria either on 
safety-based studies or on economic evaluations. The following list gives 
examples of various STAs’ median width and barrier requirements that 
demonstrate the variation in Median Barrier Warrant Criteria between different 
states. 

• California conducted a study in 1968 and concluded that median barriers 
should be placed in medians up to 13.7 m (45 ft).  

• New Hampshire and Washington install median barriers on medians less 
than 15 m (50 ft).  

• North Carolina has revised its median design policy so that new freeways 
must have median widths of at least 21 m (70 ft). Any median narrower 
than 21 m (70 ft) requires a median barrier.  

Though median width designs vary from state to state, they are based on safety 
studies indicating that medians narrower than 13.7 to 15 m (45 to 50 ft) are not 
safe without a barrier. One of the conclusions drawn from the NCHRP study is 
that increasing median widths on divided, limited-access highways decreases 
crash frequency. (The effects of median barriers are discussed in the section 
Research on Median Barriers and Safety below.) 

Public Roads November/December 2003 

The FHWA publication Public Roads featured an article on fatality rates on 
South Carolina’s interstates (Zeits 2003). The article, “Low-Cost Solutions Yield 
Big Savings,” examined South Carolina’s approach to addressing median-related 
traffic fatalities. Based on the article, the South Carolina Department of 
Transportation (SCDOT) decided to install barriers on medians less than 18 m 
(60 ft). SCDOT determined that wider medians were safer than narrow medians. 
This is another example of how median width contributes to safety.  

Summary 

Using the information from these studies, UDOT selected a median width of 15 
m (50 ft) based on safety and professional judgment. This median width is also 
within the recommended AASHTO range. Refer to Appendix B and C to review 



 3.0 Results of the Analysis 

 Right-of-Way Issues 
December 2004 Legacy Parkway Technical Memorandum 46 

the studies and findings related to median width, accident rates, and improved 
guidelines.  

Research on Median Barriers and Safety 

Utah Accident Data. Table 3-4 presents accident data collected on existing 
freeway systems in Utah (Interstates 15, 215, 70, and 80). Data from the UDOT 
Maintenance Division database and the UDOT roadway photo log were 
reviewed, and a visual inspection of the urban freeways in the Salt Lake area was 
performed to determine the locations of concrete barrier medians. The accident 
reports described the accident type, number of vehicles involved, accident 
severity, object struck, collision type, and date, as well as other accident 
information.  

Table 3-4. Utah Accident Data 

Accident Rate per Million VMT 
Description 

Cross-Section 
Geometry 1997 1998 1999 2000 2001 Average 

4+ lanes, barrier median 1.30 1.18 1.14 1.40 1.45 1.29 Total 
Accidents 

4+ lanes, open median 0.68 0.70 0.65 0.67 0.63 0.67 

4+ lanes, barrier median 0.11 0.05 0.05 0.05 0.07 0.07 Median-
Related 
Accidents 4+ lanes, open median 0.01 0.01 0.01 0.01 0.01 0.01 

Table 3-4 presents accident rates for highway segments with and without median 
barriers. An open median is a median greater than 12 m (40 ft) without a barrier. 
The findings of this study indicate that the average total accident rate (1997–
2001) is 1.29 accidents per million vehicle-miles traveled (VMT) for roadway 
sections with a barrier and 0.67 accidents per million VMT for sections without a 
barrier. 

Crossover accidents were also reviewed and included in the overall accident rate. 
These accidents occurred when a vehicle traveled through the median and hit a 
vehicle or vehicles traveling in the opposite direction. These accidents often 
involved injuries and/or fatalities.  

New Jersey Accident Data. Data from New Jersey interstate and state highways 
that relate road cross-sectional geometry to accident rates provide a useful 
comparison with the Utah accident data presented above. These data were used 
because they were readily available through literature searches, presented 
accident data in a similar format, and were from the same period. The New 
Jersey data are presented in Table 3-5 below. 
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Table 3-5. New Jersey Accident Data 

Accident Rate per Million VMT Cross-Section 
Geometry 1997 1998 1999 2000 Average 

4+ lanes, barrier median 2.21 1.95 1.89 2.24 2.07 

4+ lanes, open median 1.66 1.43 1.48 1.73 1.58 
 Source: New Jersey Department of Transportation 2003 

While the overall accident rates are substantially higher for the New Jersey data, 
the roadway sections with the open median have the lowest accident rate of the 
various cross-sections documented. The average accident rate for the open 
median section was 1.58 accidents per million VMT for 1997–2000. The average 
accident rate for a cross-section with a barrier median for the same period was 
2.07.  

Determination of Median Characteristics for the Legacy Parkway 

Safety is a primary planning and design consideration for determining median 
width and whether median barriers are warranted for roadways. Regarding 
medians, the Roadside Design Guide notes that “...a roadside free of fixed objects 
with stable, flattened slopes enhances the opportunity for reducing accident 
severity” (AASHTO 2002). The Roadside Design Guide cites 15 m (50 ft) as the 
width for evaluating the need for a barrier for a highway with operational and 
geometric characteristics like those of the Legacy Parkway (a high-speed, 
controlled-access roadway with an average daily traffic greater than 20,000 
vehicles per day).  

The Roadside Design Guide allows the state transportation agencies to determine 
the minimum width for an open median for which median barrier must be used. 
State transportation agencies base their standards on safety, traffic volumes, 
speed, and local knowledge of the area. In other words, a median narrower than 
15 m (50 ft) could require a median barrier (AASHTO 2002). Using the 
information from the studies mentioned above, UDOT specifies a 15 m (50 ft) 
median width for the proposed Legacy Parkway.  

In general, the greater the separation of travel directions, the more safely the 
roadway will operate. For the Legacy Parkway, the proposed separation of the 
travel lanes by 15 m (50 ft) is intended to provide safe separation (without a 
barrier) of the traffic, an adequate vehicle recovery area consistent with UDOT 
standards, and a median width within AASHTO’s recommended range. This is 
UDOT’s desirable width based on safety and other reasons such as drainage.  

Safe separation and adequate recovery areas reduce cross-median collisions, 
which tend to be significantly more severe than other types of accidents. 
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AASHTO’s Green Book notes that medians of 15 to 30 m (50 to 100 ft) are 
typical for facilities like the proposed Legacy Parkway. The Green Book further 
states that a median width of 23 to 30 m (75 to 100 ft) is preferred for minimizing 
the number of crossover collisions (AASHTO 2001, p. 103). 

The 15 m (50 ft) median proposed for the Legacy Parkway is at the minimum of 
the Green Book’s range of widths for open medians. Reducing the median width 
from 15 to 8 m (50 to 26 ft) would reduce wetland impacts by about 1 acre, but it 
is likely to increase the accident rate based on the referenced studies.  

A barrier is not required for the Legacy Parkway median as proposed. The 
Legacy Parkway’s open median is intended to provide safe separation of the 
opposing travel lanes without a median barrier. In this case, given the 15 m 
(50 ft) median, a median barrier would be warranted only if the consequences of 
striking the barrier were less severe than if no barrier existed (AASHTO 2002, 
p. 6-1). The Roadside Design Guide indicates that a median barrier would need 
to be evaluated for a highway like the Legacy Parkway if the median were 15 m 
(50 ft) or narrower. 

Several barrier options are available and approved for use in medians. 
AASHTO’s Roadside Design Guide approves the use of the following median 
barriers, which are classified as flexible, semi-rigid, or rigid systems:  

• Three-Strand Cable. The Three-Strand Cable barrier, a flexible system, 
needs to allow for 3.6 m (12 ft) of deflection. The cable barrier is less 
expensive to install, but after a hit it cannot redirect another hit until it is 
repaired. It is also more labor-intensive to repair. 

• Box-Beam. The Box-Beam barrier, another flexible design, requires 
1.7 m (5.5 ft) of design deflection. 

• Blocked-Out W-Beam. The Blocked-Out W-Beam is a semi-rigid 
system that requires only 1.2 m (4 ft) for deflection, which is less than 
the flexible systems. 

• Blocked-Out Thrie Beam. The Blocked-Out Thrie Beam system, 
another semi-rigid design, requires 0.9 m (3 ft) of deflection. 

• Concrete Median. The only rigid system available is the Concrete 
Median barrier. With a rigid system there is no deflection, so it allows 
the narrowest median. The concrete barrier was selected for this analysis 
because it does not deflect and allows the narrowest median possible.  

Replacing the proposed Legacy Parkway 15 m (50 ft) open median with two 3.6 
m (12 ft) interior shoulders and a 0.6 m (2 ft) barrier would reduce the ROW 
requirements by 8 m (27 ft). This would reduce wetland fill by 1 acre.  
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Summary  

• The proposed median width for the Legacy Parkway Alternative E ROW 
(15 m, or 50 ft) is consistent with UDOT design standards and is at the 
minimum range of national guidelines.  

• Research on median safety supports a median width of 15 m (50 ft) or 
greater for new facilities. 

• UDOT does not intend to use the median for future travel lanes, and the 
median width was not determined with future travel lanes as a 
consideration. 

• Median width is based largely on safety factors. Based on the above 
studies, accident rates decrease as median width increases and vice versa. 

• Using a median barrier can reduce the median width. However, median 
barriers generally increase overall accident rates compared to open 
medians and would not provide water quality control benefits (see 
Section 3.3.3, Medians and Water Quality Treatment).  

• AASHTO’s Green Book recommends that medians of less than 15 m (50 
ft) be evaluated to determine the need for barriers. 

3.3.3 Medians and Water Quality Treatment 

This section reviews the project team’s consideration of water quality treatment 
options. UDOT’s updated standard using a 15 m (50 ft) median, instead of the 20 
m (66 ft) median in the FEIS, still provides enough room to meet the required 
water quality standards. Therefore, no additional water quality treatment 
measures will be needed due to the change in median width.  

Proposed Water Quality Treatment Method 

A primary objective of planning stormwater quality management for the Legacy 
Parkway was to eliminate concentrated stormwater discharges to the extent 
feasible. This approach was determined in coordination with the Utah 
Department of Environmental Quality (UDEQ) in a meeting held on November 
4, 1999. UDOT and UDEQ negotiated and determined that point discharges need 
to be eliminated wherever feasible to meet the water quality standards set for the 
Legacy Parkway. Eliminating point discharges would have positive effects on 
turbidity and removal of suspended solids. Point discharges contribute to channel 
erosion and channel instability. Point discharges can also adversely impact 
surrounding resources and the existing ecosystem. The proposed water quality 
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treatment methods of grassed medians and vegetated side slopes were selected 
because they provided the most benefit due to the proximity of the area wetlands.  

UDEQ held a public hearing on February 18, 1999, regarding the 401 Water 
Quality Certification application for the Legacy Parkway. A new application was 
submitted, and a second hearing was held on October 3, 2000. The new 
application was submitted due to the change of the Preferred Alternative from the 
DEIS to the FEIS. UDEQ responded to comments received at the October 3 
public hearing by preparing a Response to Comments document (Moellmer 
2000), and the 401 Water Quality Certification was issued for the Legacy 
Parkway. 

In the Water Quality Certification letter sent to USACE in 2000, UDEQ’s 
Division of Water Quality made the following statement regarding the 401 Water 
Quality Certification Application for the Legacy Parkway:  

We [UDEQ] have reviewed the referenced application. It is our opinion that 
applicable water quality standards will not be violated if appropriate BMPs [best 
management practices] are incorporated to minimize the erosion-sediment load 
to any adjacent waters. In addition, a storm water discharge permit administered 
by this office will regulate the construction of this project, and construction 
activities must be controlled to meet requirements of that permit. 

Pursuant to Section 401(a)(1) of the Federal Water Pollution Control Act, as 
amended in 1987, it is herby certified that any discharge resultant from the 
project will comply with applicable State Water Quality Standards…(Ostler 
2000). 

The FHWA report Retention, Detention, and Overland Flow for Pollutant 
Removal from Highway Stormwater Runoff recommends: “...grassed waterways 
should be used to collect and transport highway runoff where practical” (FHWA 
1988). Research conducted on water quality Best Management Practices (BMPs) 
available to treat highway runoff supports the use of vegetated buffer strips and 
swales for highway facilities. A study by the Center for Research in Water 
Resources at the University of Texas came to the following conclusion: 

Include vegetated buffer strips or grassed swales in the design of new highways 
or renovation of old highways. Vegetated BMPs are especially beneficial in 
environmentally sensitive watersheds or recharge zones; in addition, they could 
be used when regulations require enhancement of highway runoff water quality 
(FHWA 1996).  

The researchers recommend that sheet flow be maintained to allow better 
treatment. Treating water within the ROW is beneficial for any areas outside the 
parkway ROW, since this method allows adequate treatment of stormwater 
runoff to meet the permit requirements for discharge before leaving the ROW. 
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The USACE’s 404(b)(1) Evaluation Report stipulates that all drainage associated 
with the Legacy Parkway should be detained as it flows through the grassy area 
of the median. This removes suspended solids and some dissolved pollutants 
through filtration, adsorption to sediment and organic particles, and infiltration. 
An 80% total suspended solids (TSS) removal must be achieved to meet numeric 
water quality standards established by UDEQ (2000). A study was performed to 
determine the 80% TSS removal requirement (HDR 1999).  

The particulate fraction (the percentage of a pollutant in solid form or bound to 
solid particles), compared to the dissolved form, constitutes the major component 
of most pollutants of interest in highway runoff (FHWA 1988). The 80% TSS 
removal also provides adequate reduction in heavy metal concentrations in 
highway stormwater runoff to ensure that numeric water quality standards are not 
exceeded. Due to their toxic effects on aquatic wildlife, heavy metals (primarily 
copper, lead, and zinc) are the pollutants of greatest concern with respect to 
highway stormwater runoff. The 80% TSS removal standard is higher than the 
regular water quality standards set by the UDEQ to help reduce the impacts to the 
surrounding Great Salt Lake ecosystem. 

The degree of water quality improvement is a function of the length of time that 
stormwater is in the treatment system. For grassed swales and overland flow, the 
treatment is a function of detention (or travel) time of the runoff. Figure 3-23 
shows TSS removal as a function of detention time for overland flow. The 
required 80% TSS removal is achieved with a 10-minute detention time.  

 

Figure 3-23. TSS Removal versus Detention Time for Overland Flow 

Source: FHWA 1988 
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Grassed medians provide water quality treatment in two ways. First, stormwater 
quality is improved by traveling in sheet flow in a direction perpendicular to the 
highway, over the vegetated side slopes of the median. Assuming a 1:6 median 
side slope for the 15 m (50 ft) median, water travels and is retained for about 3 
minutes before it reaches the center of the median. Second, by allowing 
stormwater to flow in the median for an additional 15 m (50 ft) parallel to the 
roadway, the water travels and is retained for an additional 10 minutes and the 
subsequent 80% TSS removal is achieved.  

Where the side slopes from the two sides of the highway join, the median could 
be considered a grassed channel. Figure 3-24 shows the percent TSS removal as a 
function of channel length. The Legacy Parkway design incorporates catch basins 
every 100 m (328 ft) along the centerline of the median. Using Figure 3-24 and 
assuming half the spacing (50 m, or 164 ft) as the channel length, a grassed 
channel median would provide over 80% TSS removal. Because of the relatively 
flat side slopes of the median (1:6), the depth of water flowing in the channel 
would be very shallow, and runoff could be considered sheet flow for much of 
the channel’s length.  

In summary, a 15 m (50 ft) median adequately provides for 80% TSS removal 
when considering expected detention time and channel length. A narrower 
median might achieve an 80% TSS removal, but would affect the safety of the 
facility. 

 

Figure 3-24. TSS Removal versus Channel Length for Grassed Channels 

Source: FHWA 1988 
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Alternate Water Quality Treatment Considerations 

All runoff from the Legacy Parkway must be treated to achieve water quality 
standards before it leaves the ROW. Overland flow treated through vegetated 
areas and swales was the preferable method for the Legacy Parkway as described 
above.  

The following sections discuss alternate water quality treatment methods: 
detention basins, retention basins, and sediment traps and basins.  

Detention Basins 

Where alternate treatment methods are necessary, wet detention basins are the 
most readily adaptable and cost-effective management measure (FHWA 1996). 
Detention basins would be a potential alternative water quality treatment method. 
Detention basins are typically used to reduce the peak discharge from impervious 
areas (that is, to provide water quantity control). Detention basins are used so that 
receiving water bodies do not experience a sudden increase in flood flow rates 
due to stormwater runoff. If designed to improve water quality, detention basins 
can also be considered structural BMPs that allow suspended particles (TSS) to 
settle out of stormwater.  

UDOT standards require that oil/gas skimmers be installed wherever detention 
basins are used. However, oil/gas skimmers were eliminated as a stand-alone 
alternate water quality treatment method. These devices remove only floating 
debris, oil, and other petroleum products and would not reduce TSS or heavy 
metal concentrations to levels that would meet the numeric water quality 
standards for receiving waters.  

Area Required for Detention Basins 

With the elimination of the median, all runoff that was previously treated by the 
grassed median would need to be routed to detention ponds. In the analysis that 
follows, the assumption is made that detention basins would be needed to treat 
stormwater from the inside shoulders and curving segments of the Legacy 
Parkway that are superelevated. The total area requiring treatment with detention 
basins is about 44 acres. The overland flow through the vegetated side slopes and 
existing ground on the outside edges of the roadway would provide the required 
water quality treatment for the remaining portions of the highway. To ensure that 
numeric water quality standards are not exceeded, detention basins would need to 
achieve 80% TSS removal.  

The high groundwater table in the area of the Legacy Parkway restricts the depth 
of any detention basin, since a detention basin must be located above the 



 3.0 Results of the Analysis 

 Right-of-Way Issues 
December 2004 Legacy Parkway Technical Memorandum 54 

groundwater table to operate properly. With this restriction, the depth of 
detention basins for the Legacy Parkway project would be limited to 1 m (3 ft).  

Also, placement of the detention basins was evaluated. Detention basins could be 
placed either east or west of the proposed roadway, although stormwater would 
eventually have to be discharged to the west, into the Great Salt Lake. Along the 
project alignment, the topography is very flat, making it difficult to achieve the 
fall necessary to convey stormwater. This would pose a particular challenge if 
detention basins were located on the east side of the proposed alignment; the time 
required to convey water from west to east to west again (the natural fall, or 
grade, is to the west towards the Great Salt Lake) would be considerable, and the 
outlet channel or pipe would need to be deep or very flat (requiring a larger pipe 
or wider channel). These technical and logistical difficulties would require that 
the detention basins be placed along the west side of the proposed roadway.  

Figure 3-25 shows the pollutant removal efficiency of detention basins as a 
function of the VB/VR ratio, where VR is the volume of runoff and VB is the 
required volume of a detention basin. Assuming a height (H) of 1 m (3 ft), an 
80% TSS removal results in a VB/VR ratio of about 2.3. In other words, to 
achieve a TSS removal efficiency of 80%, the volume of detention should be 2.3 
times the volume of runoff.  

 

Figure 3-25. TSS Removal versus VB/VR Ratio 

Source: FHWA 1988 

Based on estimates of runoff quantities and detention time needed to meet 
pollutant removal requirements, about 18 acres would be required for detention 
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ponds to adequately treat highway stormwater runoff from the proposed Legacy 
Parkway. This acreage was calculated using a 50-year design storm, which 
results in a runoff volume of 23.6 acre-feet. Assuming a 1 m (3 ft) maximum 
depth and a VB/VR ratio of 2.3, the required detention basin area would be 18.1 
acres.  

Equation 1 

Required Detention Basin Area = 
( )

Detention ofDepth 
)Volume (Runoff RB VV×

 

Equation 2 

Required Detention Basin Area = 
( ) 1.18

feet3
3.2)feet-acre (23.6 =×

acres 

Detention basins require extensive piping and/or ditchwork to collect and convey 
stormwater runoff. The exact locations and sizing of specific collection systems 
and detention basins were not determined for this analysis. However, it was 
assumed that a detention basin would be placed every 305 m (1,000 ft). The 
entire length of the project, not including interchanges, is 13,800 m (45,280 ft). 
Placing a detention basin every 305 m (1,000 ft) results in about 45 basins.  

To maintain gravity flow, detention basins are typically placed in low-lying 
areas. For this reason, it may be difficult to avoid wetlands. However, wetlands 
commonly occupy the same low-lying areas. With the depth restriction of 1 m (3 
ft) and the required detention amount of 18.1 acres, the resulting basins would be 
about 0.4 acre each. 

Equation 3 

acre0.40
basins45

acres18.1 =  

A simple calculation to estimate the potential for detention basins to impact 
wetlands is shown in Equation 4. 

Equation 4 

sin WetlandROW  %
(acres)ROW 

(acres)ROW  Within Wetlands =  

Equation 5 

%13
(acres) 900
(acres) 113 =  
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Equation 6 

DetentionfromImpactsWetlandofAcreageWetlandsinROW  % AreaBasin Detention =×
 

Equation 7 

acres213%(acres)1.81 =×  

These calculations indicate that there could be up to 2 acres of wetland impacts 
from the detention basins. If these impacts occurred, they would offset nearly all 
of the savings in wetland impacts from reducing the median width.  

Retention Basins 

Retention basins could also be used to handle stormwater runoff. Retention 
basins are ponds that do not discharge any stormwater to surrounding areas. 
Retention basins would retain all highway stormwater runoff and therefore all 
runoff pollutants. Due to retaining all the water with no discharge, these ponds 
would require even more area than detention basins and would have a greater 
potential to impact wetlands.  

Sediment Traps and Basins 

Sediment traps and basins also can be used to treat stormwater runoff. Sediment 
traps and basins function like a detention basin. They detain water for a 
significant time to allow the sediment to settle before the water is discharged. 
These basins also require additional area, similar to a detention basin, to treat 
stormwater runoff, and could impact additional wetlands and offset nearly all of 
the savings from reducing the median. These basins trap sediment, but would not 
achieve the 80% TSS removal required, so they are not a viable water quality 
treatment option. 

Impacts of Concentrating Flows on the Hydrology of the Great Salt 
Lake Ecosystem 

The Great Salt Lake ecosystem west of the proposed Legacy Parkway is a flat to 
undulating area consisting of grassed uplands, wetland depressions, and salt 
playas. Salt efflorescences (crusts) are common in the area, reflecting a lack of 
surface flows from snowmelt or rainfall. These unique conditions have led to the 
formation of habitat as discussed in Section 4.13 of the FEIS. 

Detention basins would require constructing a drainage facility to transfer runoff 
to area streams or the Great Salt Lake. The flat nature of the land west of the 
Legacy Parkway alignment would require building open channels or drainage 
ditches instead of pipelines. Several historical drainage channels have been built 
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through this area by the early pioneers, county flood control projects, and the 
cities. The impacts of these historical channels can be easily observed and 
typically include: 

• Increased removal of surface water from areas surrounding the channels 
• Lower groundwater table near the channels 
• Expansion of invasive plant species along the channels 

These impacts are discussed individually below. 

Increased Removal of Surface Water 

The existing constructed channels in the area passed through numerous 
depressions and resulted in leveling or grading of some of the surrounding land. 
This has provided a surface water drain that removes the water from depressed 
areas during snowmelt and rainfall. These depressions are a primary source of 
water for the grass meadows, salt playas, and even some of the emergent 
wetlands within the area for large portions of the early season. This is one type of 
wetland that was mandated to be mitigated by the 404 permit and included in the 
Legacy Nature Preserve Mitigation Plan.  

One mitigation approach being taken in the Legacy Nature Preserve is to remove 
(fill in) existing drainage channels. In addition, the drainage design for the 
Legacy Parkway uses overland flow to the extent practical to avoid the need for 
concentrating flows and constructing drainage channels. 

Lower Groundwater Table 

The shallow groundwater near the Legacy Parkway is a source of water to 
several of the playa wetlands, emergent wetlands associated with shallow 
springs, and many of the uplands. With the groundwater table in most of the 
project area being only a couple feet below ground level, the existing stormwater 
drain channels also act as groundwater drains. These groundwater drains 
typically dewater areas ranging from 9 to 30 m (30 to 100 ft) on each side of the 
channel, lowering the groundwater table to approximately the bottom of the 
channel. Any newly constructed channels could increase impacts to the wetlands 
in the areas around these channels. 

Expansion of Invasive Species 

Wherever stormwater outfall channels have been constructed, invasive species 
such as Russian olive, phragmite, salt cedar, and non-native grasses, weeds, and 
other plants have quickly become established. These invasions occur because 
construction disturbances change the area’s hydrologic characteristics. These 
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species have a potential to dislodge several of the native species in the Great Salt 
Lake ecosystem. These invasive species are a major management issue for the 
Legacy Nature Preserve, which is dedicated to the preservation of the Great Salt 
Lake ecosystem.  

Based on these observed impacts from existing open-channel drainage systems, 
constructing open channels to convey the concentrated flows across areas west of 
the Legacy Parkway including the Legacy Nature Preserve is undesirable. As a 
result, the 401 water quality certification and 404 permit requirements for the 
Legacy Parkway drainage system require the use of BMPs that prevent 
concentrating stormwater discharges and maintain existing hydrologic flow 
characteristics to the extent practical.  

Summary 

Water quality treatment considerations with respect to median width are 
summarized in Table 3-6. 

Table 3-6. Summary of Different Water Quality Treatment Methods and Associated Impacts 

Evaluation 
Factors 

Grassed Median,
95 m 

(312 ft) ROW 
Detention Basins, 
87 m (285 ft) ROW  

Retention Basins,  
87 m (285 ft) ROW 

Total land required 900 acres (ROW)  880 acres (ROW) + 18.1 
additional acres (detention) 
= 898.1 acres 

880 acres (ROW) + more than 
18.1 acres (retention) = more 
than 898.1 acres 

Average treatment 
efficiency 

80% 80%  100% 

Wetland impacts 99 acres with no 
additional impacts. 

98 acres with 2 potential 
additional acres of impact to 
construct detention basins. 
Additional indirect impacts 
to convey stormwater 
discharge through wetland 
areas. (Total wetland 
impacts = 100 acres.) 

98 acres with at least 2 
potential additional acres of 
impact to construct retention 
basins. (Total wetland impacts 
= more than 100 acres.) 

Hydraulic system Sheet flow Concentrated discharges No discharge 
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3.4 Berm/Buffer Area, Trail, and Utility Corridor Considerations 

This section presents information on buffer width.  

For the purposes of this evaluation and discussion, it is important to clarify the 
concept of the buffer area. This area provides a buffer between the trail8 and the 
roadway’s clear zone outside the travel lanes (see Figure 3-1, FEIS Preferred 
Alternative Cross-Section with Berm, on page 11). As such, the area is more 
appropriately referred to as a buffer area, rather than a berm or future utility 
corridor (as it is referred to in previous documentation). This area is not intended 
to serve as a future utility corridor (see Section 3.4.4, Future Utility Corridor 
Considerations).  

The buffer area between the clear zone and the trail is proposed for the full length 
of Alternative E (and all build alternatives). Along the 5.1 km (3.2 mi) where the 
berm is proposed, the buffer is 26 m (84 ft) wide and the trail is 5 m (17 ft) wide. 
The berm is proposed on the east side of Alternative E between 500 South and 
Porter Lane and along the west side between Glover’s Lane and State Street. 
Where there is no berm, the buffer is 25 m (81 ft) wide. However, where there is 
no berm within the buffer area, the trail width is 6 m (20 ft) due to fill for the 
trail. The width of the trail (for the portions with and without the berm) is based 
on AASHTO guidelines for multiple use trails. The ROW width is the same 
whether or not there is a berm. 

The proposed buffer area fulfills the following functions:  

• It provides safe separation between the roadway and the trail. 

• It provides a visual and acoustic buffer between the Legacy Parkway and 
the adjacent trail and land uses. 

                                                      
8 The width of the trail (for the portions with and without the berm) is based on AASHTO guidelines for multiple-
use trails.  
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3.4.1 Safe Separation between Roadway and Trail 

The buffer area and berm serve key functions related to the parkway and the trail. 
Most importantly, the buffer area provides a safe separation between the roadway 
clear zone and the multi-use and equestrian trails. Regarding the design of trails 
adjacent to highways, AASHTO’s Guide for the Development of Bicycle 
Facilities notes:  

When two-way shared use paths are located adjacent to a roadway, wide 
separation between a shared-use path and the adjacent highway is desirable to 
demonstrate to both the bicyclist and motorist that the path functions as an 
independent facility for bicyclists and others (AASHTO 1999).  

A “wide separation” is not defined in the Guide. Similarly, UDOT does not have 
design standards or guidelines for separating trails from adjacent highways. A 
review of design standards and guidance from other state departments of 
transportation revealed that other states do not have such standards or guidance 
either.  

UDOT developed an 80 m (264 ft) cross-section with a reduced buffer area for 
use in areas where the facility crosses environmental resources but where there is 
no berm or interchanges. This is the cross-section described in Section 3.2.2, 
Design Flexibility. This cross-section reduces the ROW by 15 m (48 ft) by 
reducing the buffer to 11 m (36 ft) (see Figure 3-26). Wetland impacts could 
potentially be reduced by about 1 to 2 acres. This section places the trail at the 
minimum distance from the roadway, at the toe of slope, while still meeting 
UDOT design standards. 

 

Figure 3-26. Alternative Cross-Section with Open Median and Reduced Buffer 
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Due to the trail’s dimensions and trail design standards, the trail can meander 
around wetland resources to a much greater extent than a roadway can. If the 
buffer area is greatly reduced, there will also be much less flexibility to avoid 
wetland resources within the ROW. 

As noted in Section 3.1.1, Cross-Section Right-of-Way Components, the 
dimensions of the buffer area where the berm is located are based on the height 
of the berm (3 m, or 9 ft) and the UDOT standards for non-roadway side slopes. 
The buffer width was kept consistent throughout the length of the Legacy 
Parkway. 

3.4.2 Visual and Acoustic Buffering 

Visual and acoustic buffering provided by the buffer area is important to the 
multi-modal use of the trail. The trail provides a pedestrian/bicycle path with a 
parallel equestrian path. The trail users’ experiences would be enhanced by a 
greater distance from and less noise due to the parkway and its traffic. 
Throughout the planning process for the Legacy Parkway, the surrounding 
communities have expressed their preference for the landscaped buffer area to 
separate the trail from the roadway. 

As noted above, the berm is proposed only in those areas where adjacent land 
uses require greater visual and acoustic buffering than that provided by the 
separation from the Legacy Parkway. Public comments received through the 
project’s public involvement activities demonstrated a preference for an earthen 
berm as a more natural visual and acoustic barrier rather than a common noise 
wall. Section 2.2.1 in the FEIS discussed the selected locations of the berm to 
provide buffering to the adjacent communities.  

3.4.3 Support from the Local Cities 

In a meeting held with the City of Farmington in July 2003, city representatives 
made the following statement regarding the berm: 

Farmington is very aesthetically minded and prefers the landscaped berm for 
noise mitigation to noise walls. The City would not accept a UDOT standard 
noise wall (UDOT 2003a).  

A meeting was held with the City of West Bountiful on July 10, 2003. They had 
the following concerns regarding the berm: 

The landscaped berm is very important to the City. West Bountiful conceded to 
the Legacy Final EIS Preferred Alternative because they were going to get a 
landscaped berm and trail facilities adjacent to the residential areas. This was 
considered mitigation for impacts (UDOT 2003b). 
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On July 10, 2003, a meeting was held with the City of Woods Cross. The City 
provided the following information regarding the berm: 

Woods Cross supports the trail system provided with the Final EIS Preferred 
Alternative and the City has tied its trail system into Legacy. It would be a 
shame to trade the Legacy Parkway with its trail/berm for a ribbon of concrete 
through a community. Gary Uresk, City Administrator, spoke to the 
transportation funding mechanisms designed to make transportation facilities a 
benefit to communities, therefore amenities need to be included (UDOT 2003c). 

As noted previously, the trail facilities are integral to the purpose and need for a 
“parkway” facility. Section 3.7 in the FEIS provides information that was 
gathered from each community relating to the trail facilities. 

3.4.4 Future Utility Corridor Considerations 

Regarding the issue of the utility corridor, Figure 2-9 of the FEIS shows the 
cross-section of the Legacy Parkway with and without the berm and contains a 
note showing the location of a “potential future utility corridor.” There is no 
utility corridor proposed or planned as part of the project, and the dimensions of 
the buffer area were not affected by the potential for placing utilities in the ROW 
in the future. The Jordan Valley Water Conservancy District and the Weber 
Basin Water Conservancy District have identified a 40-mile pipeline in their 
long-range plan (to be completed in 15 to 20 years). However, because no 
proposal or formal request has been submitted, this pipeline is not considered to 
be part of the Legacy Parkway project. This issue is discussed at length in the 
Responses to Comments in the FEIS (Letter 842, comments 201 and 206). If a 
utility corridor were proposed in the future, the impacts of this action would be 
fully analyzed. 

3.4.5 Summary 

• The proposed buffer area provides a safe separation between the Legacy 
Parkway roadway and the trail.  

• Reducing the cross-section to 80 m (264 ft) would reduce wetland 
impacts by about 1 to 2 acres.  

• Public comments expressed support for the landscaped buffer and berm. 
The surrounding communities support a parkway facility that include a 
berm and trail.  

• The buffer area provides visual and acoustic buffering for adjacent land 
uses. The berm and buffer landscaping will provide a “parkway” element 
to the facility. 
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3.5 Summary of Alternative ROW Widths 

Several issues were raised with respect to the median and the berm/buffer 
components of the ROW. This Technical Memorandum examines whether a 
narrower median is practicable and whether a ROW without a berm is 
practicable. Since the FEIS, UDOT has changed its standard drawing for 
facilities like the Legacy Parkway, and the proposed ROW width is 5 m (16 ft) 
narrower than the ROW in the FEIS.  

Several alternative scenarios (not presented in the FEIS) with respect to median 
widths and the buffer area have been developed. UDOT developed two cross-
sections with medians narrower than the proposed 15 m (50 ft) median.  

• One section has an 8 m (26 ft) median with interior shoulders, a concrete 
median barrier (consistent with AASHTO guidelines), and the originally 
proposed berm/buffer and trail area (25 m, or 81 ft). This is the 87 m 
(285 ft) cross-section.  

• The other section has an 8 m (26 ft) median with interior shoulders, a 
concrete median barrier, a berm/buffer area reduced to 3 m (10 ft), and a 
trail. This is the 80 m (261 ft) cross-section.  

These alternatives were compared to Alternative E (with a 95 m [312 ft] ROW). 
For the purposes of this analysis, the alternative ROW sections were narrowed on 
the existing centerline.  

Table 3-7 below compares Alternative E with the 87 m (285 ft) and 80 m (261ft) 
cross-sections with respect to key evaluation elements (wetland impacts, safety, 
and water quality impacts). 
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Table 3-7. Summary of Alternative ROW Widths 

Evaluation 
Element 

95 m (312 ft) ROW 
with Open Median 

87 m (285 ft) ROW 
with Median Barrier  

80 m (261 ft) ROW with 
Median Barrier and 

Reduced Buffer 

Wetland impacts 99 acres 98 acres (96 acres, with 
2 potential additional 
acres of impact to 
construct detention 
basins). 

96 acres (with at least 2 
potential additional acres 
of impact to construct 
retention basins). 

Safety Alternative E serves as 
baseline for comparing 
other ROW options. 

Potential increase in 
vehicle accident rate 
over 95 m (312 ft) 
ROW. 

Potential increase in 
vehicle accident rate 
over 95 m (312 ft) ROW. 
Potential increase in 
accident rate between 
vehicles and trail users. 

Water quality 
impacts 

Water quality treatment 
within proposed ROW 
(900 total ROW acres). 

18.1 acres (detention) 
(898.1 total ROW acres) 
or more required for 
stormwater treatment, 
depending on treatment 
method. 

18.1 acres (retention) 
(855 acres + 18.1 acres 
= 873.1 total ROW 
acres) or more required 
for stormwater treatment, 
depending on treatment 
method. 
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4.0 Glossary 

AASHTO American Association of State Highway and Transportation Officials 

BMP best management practice 

CWA Clean Water Act 

FEIS Final Environmental Impact Statement 

FHWA Federal Highway Administration 

ft feet 

GIS Geographic Information System 

Green Book A Policy on Geometric Design of Highways and Streets 
(AASHTO 2001) 

HSIS Highway Safety Information Systems 

km kilometers 

m meters 

mi miles 

NCHRP National Cooperative Highway Research Program 

NEPA National Environmental Policy Act 

ROD Record of Decision 

ROW right-of-way 

SCDOT South Carolina Department of Transportation 

STA State Transportation Agency 

TSS Total Suspended Solids 

UDEQ Utah Department of Environmental Quality 

UDOT Utah Department of Transportation 

USACE U.S. Army Corps of Engineers 

VMT vehicle-miles traveled 
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